Tests and Spearman's correlations among item ranks were calculated.
Main results-Findings show that preferences elicited with the method of paired comparisons are consistent and independent of the sample from which they are obtained (mean correlation coeYcients across subgroups range from 0.87 to 0.96). Conclusion-The evaluation of health did not seem to be related to sociodemographic variables (gender, age, social class) or to the health status of the respondents, suggesting that health preferences are stable across diVerent populations. The relative values that people attach to diVerent states of health and illness are important for both resource allocation and clinical decision making. [1] [2] [3] [4] Preference information about health is usually obtained by asking respondents to assign values or ratings to imagined specific health states. Several standard scaling methodologies for determining these preferences have been proposed (for example, standard gamble, time trade oV, rating scale, magnitude estimation), [5] [6] [7] [8] but agreement has not been reached regarding their validity and reliability. 2 9-12 Given the diVerent nature of the scaling methods (for example, the manner in which the judgement stimulus is presented and the mode of measuring the raters' response) the agreement of results is not always expected. [13] [14] [15] There is controversy about whether, in addition to the scaling method, there are other aspects that may aVect preferences. [16] [17] [18] [19] [20] Some authors have suggested that sociodemographic characteristics of people as well as the experience with illness may influence the judgement task. 21 Early work by Sackett and Torrance 22 showed that age and health status of the respondent were associated with the utilities attached to health scenarios. Similarly, Worsley 23 reported that gender, social class and education influence lay valuations of a variety of aspects of health. Bucquet et al 24 also found diVerences in preference judgements according to sociodemographic groups (for example, gender and whether "Patient" or "Nonpatient") when comparing the item weights of a generic measure of subjective health status, the Nottingham Health Profile. [25] [26] [27] Dolan showed that current health status has an eVect on the valuations attached to diVerent health states, with those in poorer health generally giving higher valuations. 28 On the other hand, a study by Llewellyn-Thomas et al 29 found no diVerences in the valuation of a health status before and after the patients entered that particular status. Other studies report no influence of sociodemographic or health status variables on health state valuations. [30] [31] [32] As has been pointed out, 28 many existing studies might be inconsistent because their results are largely based on small numbers of observations and on non-valid and/or reliable measures. It is also possible that discordant results are related to the nature of the responses required by the majority of scaling methods 33 used in these studies.
To assess whether the sociodemographic characteristics or current health status of people have any influence on the way health preferences are expressed, this study compared the relative values attached to each of the items of the Spanish version of the Nottingham Health Profile (NHP), 34 35 with a fairly large number of observations, and considering a straightforward scaling method based on comparative judgements: the method of paired comparisons. 8 33 36 The paired comparison method is one of the simplest methods for preference assessment and has been used in a variety of applications. 33 37 Preferences were compared between age, gender, social class and diVerent health status groups. Analyses were performed without an a priori hypothesis about the degree of relation between preferences across these groups.
Methods

THE NHP
The NHP was originally developed in the United Kingdom and is now widely used in Europe. 24-27 38 39 It contains 38 items of Yes/No response describing several health problems on six diVerent dimensions (Energy, Pain, Emotional Reactions, Sleep, Social Isolation and Physical Mobility). Weights for the original NHP English version were obtained using the method of paired comparisons proposed by Thurstone. 33 36 The Spanish weights obtained with the same procedure were similar to those of the original English version. It was concluded that similarity of item weights with the original English version supported the cross cultural validity of the adapted questionnaire. 40 Similar results were obtained when Swedish and French adaptations of the questionnaire were contrasted with the source version. 24 38 
SUBJECTS
A convenience stratified quota sample of 1258 subjects was recruited from several settings in the city of Barcelona, Spain. 40 The quota method was used to ensure a suYcient representation of people within each category of some sociodemographic variables that have been shown to be relevant in recognising the variations in perception of health: gender, age, social class and health status. The study designed to obtain the French NHP weights also took advantage of this sampling technique in a comparable way. 24 The sample was sought in similar recruitment centres to those used in the production of the French, the British, and the Swedish NHP weights. 25 36 38 Specifically, subjects were obtained from these places: three public elderly nursing homes (Gràcia, Sarrià, Eixample), a rehabilitation centre (Peracamps), and several inpatients and outpatients clinics from three hospitals (Mar, Valle Hebron, Barcelona) and two primary health care centres (Sant Andreu, Drassanes). Inpatients and outpatients showed acute and chronic conditions, minor and severe injuries or disabilities. At the outpatient clinics, interviews were conducted with both patients and non-patients who were accompanying friends, relations, etc. People were recruited according to the following strata (quota): gender (50% male), age (33% 20-39 years, 33% 40-64 years and 33% 65+ years), socioeconomic class (50% class I-III-professional, intermediate or skilled occupations-, and 50% class IV-Vpartly skilled or unskilled occupations) and health status ("Patient": 50%, or "Nonpatient": 50%). Social class was assessed according to a categorisation based on the Spanish National Classification of Occupations that follows the British Registrar General Classification. 41 42 This classification has been recommended by the Spanish Society of Epidemiology. 43 The level of health of the participants was assessed by considering their NHP responses. For circumstances related with the design of a previous study, 40 NHP data were only available for the first 643 respondents (51% of the total). To assure comparability with previous studies 24 38 participants were classified as "Patients" or "Non-Patients". A person was considered to be a "patient" if the subject was going to be visited by a physician because of sickeness the same day or if the subject had been visited during the week before the interview (general check ups or visits seeking prescriptions were not considered as medical visits). People were also classified as "Patients" if they reported a medical visit in the past three months attributable to any of nine chronic conditions (arthrosis or rheumatism, bronchitis or asthma, diabetes, migraine, paralysis, chronic back pain, blood circulation problems, problems with nerves or depression) listed in a screening questionnaire. Within each of the six NHP dimensions, people were classified as "Scorers in the dimension X" if they had responded "Yes" at least to one item of such dimension when responding to the questionnaire, or as "Non-scorers in the dimension X" if they had responded "No" to all the items of this given dimension. People were also classified in two groups considering whether they suVered or not any of the nine chronic conditions described before. Three interviewers were involved in the enrolment of subjects. Each interviewer received training designed to standardise the interview. The interviewer introduced herself and explained that research was being conducted into the problems people have in their daily lives when they are unwell. Interviewees were invited to participate and no attempt to pressure them was made. Refusals were replaced by new consecutive subjects.
JUDGEMENT TASK According to the paired comparisons procedure, all possible combinations of two diVerent items in a given dimension of the Spanish version of the NHP were presented for judgement of preference. 33 To decrease respondent burden, every person was asked to judge the items of one dimension only, except for the Energy and Sleep dimensions (containing three and five items, respectively), which were judged by the same people. For each dimension, pairs of items were shown in random order and reversed for 50% of each sub-sample. The position of each item on the sheet presented (top or bottom) was also randomised. For each pair of items subjects were asked the following question "Which of these items do you consider to be more severe or more diYcult to live with?". On average, 252 people judged the items of each dimension (range 250-253).
Frequencies of participants indicating that each item was "more severe" than the others were calculated and rank orderings of severity for each item within its dimension were finally obtained. Although Thurstone's procedure allows to convert these frequencies, expressed in an ordinal scale, into a scale with higher measurement properties (interval), 33 it was not done as previous research brought into question these results when applied to the NHP data. 40 44 45 Although the method of paired comparisons has great practical simplicity it does not always produce a set of appropriate data. One problem occurs when an observer or some observers are particularly bad judges, or are poorly motivated to take the care required to produce consistent comparisons. A second problem occurs if the experimenter asks too much of the observers (the items might be so close together that distinguishing between them became purely a guessing game) or if the quality under examination is not unidimensional. When any one ot these diYculties is present, the reported judgements may contain intransitivities or inconsistencies called circular triads. The assessment of the internal consistency of the task of paired comparisons was carried out by counting the total number of inconsistencies each judge produced in the course of making choices among all possible pairs of items. 40 An inconsistency or circular triad occurred whenever intransitive pairwise choices were formed. Given all the possible pair combinations of three items, A, B and C, a circular triad was counted when a subject judged that item A was more severe than B, B more severe than C, but C more severe than A. The coeYcient of consistency ( ) proposed by Kendall and Smith 46 was calculated to indicate the amount of intransitivity in the comparison judgements made by each person. The coefficient of consistency can range between 0, indicating the maximum number of circular triads, and 1 indicating the absence of any circular triads. To discover the probability of obtaining a given value of under the hypothesis that the subject's judgements were made at random, a significance 2 test for the coeYcient of consistency was also calculated for each person.
Variations in the number of inconsistencies committed by each judge were also explored by sociodemographics (gender, social class, age group and patients status).
ANALYSIS
Results on each paired comparison of items were contrasted by sociodemographic and health status groups through 2 tests. The number of "discordances" produced across comparisons was calculated next. A "discordance" was counted whenever a paired comparison showed a significantly diVerent proportion of item preference. 24 Discordances were considered statistically significant at the 1% level (p<0.01). At this level of significance, data were powerful enough to detect minimal changes: to detect a medium eVect size of 0.30 at the =0.01 significance level by a 2 contingency test with df=1, it was found that for n=198 the power (1-) was 0.95 and for n=267 the power was 0.99. Threshold levels of significance were additionally adjusted for multiple comparisons in each set of k 2 values (k= 3, 10, 28 and 36) by Bonferroni correction. This measure considerably reduces the possibility of obtaining spurious diVerences in any analysis involving repeated testing of data.
The rank orderings of the NHP items across sociodemographic and health status groups were compared by means of Spearman's correlation coeYcients. Table 1 shows sociodemographic characteristics of the 1258 study participants. Subjects appear homogeneously distributed along the strata defined by the quota sampling criteria. The exposed stratified recruitment of judges across sociodemographic variables was preserved within each of the NHP dimension groups. Thus, the sociodemograpic composition of each NHP dimension group maitained the same proportion of participants for each variable category as shown in table 1. The p values ( 2 tests) calculated for each cross tabulation between the "NHP dimension being judged" variable with each of the other sociodemographic variables involved in table 1 (gender, social class, age group and patients status) ranged between 0.976 and 0.999.
Results
An example of how rank orderings were obtained is presented in table 2. Using the subgroup of people who judged the Sleep dimension (n=252), a matrix was formed including the participants (observed frequencies) in the sample indicating that each item was judged "more severe" than the others. Item SL1 "I take tablets to help me to sleep" was considered more severe than item SL2 "I'm waking in the early hours of the morning" (SL1>SL2) by 211 subjects out of 252. Conversely, item SL2 was considered more severe than item SL1 (SL2>SL1) by 41 subjects. The sum of each column of frequencies was finally obtained and the corresponding rank orderings calculated. The rank order of each column provides a measure of severity for each item compared with all other items within each dimension.
Results showed that all the subjects in the sample did not make a significantly (p>0.05) large number of circular triadas, that is all of them showed a certain degree of consistency in SL1  -41  111  57  84  SL2  211  -157  199  215  SL3  141  95  -68  114  SL4  195  53  184  -190  SL5  168  37  138  62  -Sum  715  226  590  386 603 R a n ko r d e r 1 5 3 4 2 SL1 = "I take tablets to help me to sleep"; SL2 = "I'm waking in the early hours of the morning"; SL3 = "I lie awake for most of the night"; SL4 = "It takes me a long time to get to sleep"; SL5 = "I sleep badly at night".
their judgements despite a lack of perfection (the coeYcient of consistency ranged from 0.15 to 1). No statistical significant diVerences in the number of inconsistencies commited by judges were found between the groups defined by the sociodemographic variables. The distribution of number of triads was also standardised and subjects with values greater than z=1.64 (p<0.05) were identified. The exclusion of the analysis of those subjects with significantly higher values of inconsistency (11%) did not show any diVerence with the results presented here. Table 3 shows all the NHP items and their corresponding rank ordering per dimension for the Spanish sample. These ranks conform exactly to those obtained according to the Spanish NHP weights. 40 The percentage of item preferences in the Sleep dimension of the Spanish NHP by sociodemographic and health status groups are presented in table 4. Few significant diVerences (p < 0.01) were found by age, gender or social class level, but none lower than the 0.1% level of significance. No diVerences were found among "Patients" and "Non-patients" and Chronic conditions status, only two discordances were found when comparing items among "Non scorers" and "Scorers" in the Sleep dimension by health status. The frequency of item SL1 "I take tablets to help me to sleep" being judged more severe than item SL4 "It takes me a long time to get to sleep" was statistically lower (p<0.01) among "Non NHP scorers" (66%) than among "NHP Scorers" (89%). Similar results were found when comparing SL3 and SL4. By age groups, significant diVerences were found for pairs SL1-SL5 and SL3-SL4.
Analogous results were obtained with the rest of the NHP dimensions at the 1% level. Few (1 to 3) discordances where found by sociodemographic characteristics and health status (table 5) . Emotional Reactions presented the highest number of discordances (3 of 36 possible comparisons). In contrast, of the 3 0 * SL1 = "I take tablets to help me to sleep"; SL2 = "I'm waking in the early hours of the morning"; SL3 = "I lie awake for most of the night"; SL4 = "It takes me a long time to get to sleep"; SL5 = "I sleep badly at night". *p>0.01, †p<0.01, ‡p<0.001.
10 comparisons among Social Isolation items, none showed discordances. Considering the sociodemographic variables and the health status of participants, age was associated with the most important discordance. Using the Bonferroni correction as needed, no discordances were identified in the paired comparisons. Spearman's correlation coeYcients between the rank orderings of the Spanish NHP items by sociodemographic and health status groups are shown in table 6. Mean correlation coeYcients for the whole sample ranged from 0.88 for Energy to 0.99 for Pain. When considering sociodemographic and health status variables, mean correlation coeYcients ranged from 0.87 for age groups 20-39/40-64 to 0.96 for "Patients" and "Chronic Conditions". The average of the mean correlation coeYcients in table 6 was 0.92. All the reported correlation coeYcients were statistically significant (p<0.05).
Discussion
By means of a paired comparison task, the study evaluated the degree of variation of health preferences (described by the items of the Spanish version of the NHP) across diVerent sociodemographic and health status groups of subjects. Results show that preferences for health did not appear to be related to sociodemographic variables such as gender, socioeconomic class, or age group. They were not associated either with the health status of the respondents.
Although some of the paired comparisons resulted in a significantly diVerent proportion of item preference among socioeconomic and health status categories, the relative amount of these discordances over the total number of comparisons led us to conclude that preferences for health did not seem to be related to sociodemographic or health status variables. Although age groups showed the "highest" amount of dissension, this disagreement only supposed eight significant discordances over 115 diVerent paired comparisons (less than 7%). Bonferroni corrected probability values indicated that this level of discordance is insufficient to conclude that demographic characteristics are relevant.
The assignment of values (preferences) to diVerent states of health and illness must be viewed as a classic problem of measurement involving the construction of a scale with a continuous unit of measurement, that is to say, a scale with interval or ratio properties. 46 A considerable number of procedures have been devised to determine interval scale values of a series of health states (for example, standard gamble, time trade oV, rating scale, magnitude estimation). 6 47-49 Given that these proposed techniques comprise quite diVerent cognitive tasks, and given that they change along many dimensions (for example, level of abstraction, use of numbers versus qualitative judgements, time horizons, anchor points) it should not be surprising that they produce diVerent results. 21 47 50 51 As Tversky and Kahneman showed, 16 changes of perspective often reverse the relative apparent size of objects and the relative desirability of options. DiVerences in valuations attributable to the personal characteristics of respondents might be insignificant when compared with the diVerences that might arise from the heterogeneity of the proposed scaling methods. The eVects of demographic variables on health perceptions observed in other studies might be attributable to measurement conditions (for example, the way health states were described, scores generated, and surveys administrated). Energy  252  3  0  1  0  0  0  0  Pain  253  28  1  1  0  0  2  0  Emotional reactions  253  36  3  1  3  0  1  1  Sleep  252  10  0  2  0  0  2  0  Social isolation  250  10  0  0  0  0  0  0  Physical mobility  250  28  0  3  1  0  1  1 *A discordance was counted whenever a paired comparison showed a significantly diVerent proportion of item preference (p<0.01). The simple ordering of a health state series in an ordinal scale, although it reduces the amount of information compared with that provided by continuous scales, is much more straightforward than an interval scale. We do believe that the method of paired comparison can be viewed as a valid simplification of the judgement process of people, allowing an appropriate assessment of the diVerences of preferences across groups of people. The criterion for order we used is based on the proportion of times any health state is designated as possessing more of the attribute than any other health state, and there is considerable evidence that the rank order obtained is substantially invariant with respect to the diVerent experimental methods that might be used (paired comparisons, ranking, singlestimulus rating, or sorting into successive intervals to obtain the data) for the same purpose. 33 Our study suggests that preferences, elicited with the paired comparisons method, are consistent and independent of the sample they are obtained from. The generalisation of these findings must be nevertheless undertaken with caution because of a number of limitations in the study design.
The paired choices strategy was applied only to the items within a dimension. The response task is cognitively simple and natural but the burden because of the need of comparing all possible pairs might be considerable. This is a limitation of the paired comparison procedure. This handicap can be partially overcome using paired comparison procedures designed to manage incomplete matrices of preferences. 46 Another limitation of the paired comparison procedure could be attributable to the particular instructions given to the participants in the judgement task: subjects were asked to indicate which of the items in a pair was "more severe or more diYcult to live with". In a sense, the question is double barrelled (there are two questions being asked at the same time) and, strictly speaking, there is no guarantee either that all the individuals used the same part of the question nor that each part have been answered similarly by the respondents. In such a case, the items involved in the judgement task might have been ordered in a diVerent way given the part of the question considered. Nevertheless, we are convinced that the two possible diVerent meanings involved in the question ("more severe" or "more diYcult to live with") are not suYciently diVerent to define a distinct attribute of measure when used independently.
It could be also argued that single items from the NHP do not describe health states. As test items become the operational definition of the construct being measured, and the intention of the authors of the original NHP was "to capture and record accurately some aspects of the feelings and perceptions of lay people with respect to their health status," 52 we do believe that, although the items may not be considered a full scenario of a health state, they should legitimately be considered as specific health states.
Given the characteristics of the recruiting methods, participants for this study may have resulted in groups with more similar preferences that might be true of the population as a whole. Results of this study should be replicated in more representative samples and designs.
More evidence concerning the validity of the method of paired comparisons to value health would be also necessary to confirm the invariant results observed; otherwise, the stability of the observations could be considered just to be a consequence of a design bias introduced by a scaling procedure insensitive to the real variation of these preferences. Unfortunately, there is no independent objective way (a gold standard) to establish what such preferences are supposed to be. 28 However, the convergent validity of the method could be assessed by examining the extent to which other methods produce the same results with the same individuals making judgements about the same health states.
